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4 44-2.3. 332. TN ^4^3 44 4°J7}- <3<*(605H4 44 444 90 - 4* 34 x^ofl ^401 34 44°. 

3 34. 44 444(306)<H13 444 434 4% l 3 44 444*113 4434. 44 TN *214#3 44 447} 
3(605H4 *SM 90' 4*34 44<H1 flUSl 44 44.2.3 34. 444(301) .2.343 #444. 
43 44 44 J f°j7l-Alo 1 ]^ ^ 3.3.S. 44. 

44, 4 ^3(1303)4 444 44 34.2.3a! 44 SA ] 33^ <aA>5)^, 444(301H4 3^4 ^^ol ^toj 
435840.5. JN ^^sj oj 7 > *J3( 6 06H4 44 44* 444 &J1 34*11 3g«go} 33 jg 

#4*113 4434, 44 444(306H4£ £ft 44 4^8* 444 &JL f-^*>jL, H. 44 444(306)4 ZL 
4444 cfl^S. 444 44 <r4(1306)£ 5E4 44 4*8* 444 QJL f-444. ^4ft4 44 S44* 4*?ll 
ft 44(308 )-2.3 *^r37] nfl-g-ofl, ^-5.43 44. 

4*°! ^12 44*113 I£A) 1=3.^ SAlAl^ ^ ^ ti| SAjofl ^.SflAi ^44. 44(308 )-2-343 1H534. 

4 33(1302)°fl 444 %4 4^4 % ^#(1306)°flAi ^ofl 3§^o] 3.^3 3^ ^^.0.3. 33, «Va> 444( 
306)* 34<i 5g*8<?l 34 444*113 4434, TN -3^21 44 447> 33(605)J?-3 44 »8-<£M 90° 443 
4 44°11 434 44 44-2.3 34. 444(301).2.3 4434. ^S3s 44. 

44, 44(308 )iL343 4^34, 4 43(1304)11 444 44 4444^4#(1306)°1]a1 cfl^s. 3g^«y 

^Ai^%o.S. SH, ^l^°fl ^^5^1 ^J^^^^^S. ^> 3g^>(306)7> ^^3L. TN ^^S*^ °l7> ^^(606) 

«lBl-£ sH 1 ^ Sin. ^l^°fl ^^'il ^-ti ^^-^(301)1- -?-3!).*>^. 

AjA)<HHlAi^ %^(308)°.S.^Elal %ofl CJSH ^VA]- «%7>(306)^ ^-^2)- <a^l^«W SHr ^ii 

¥=1-Sl7l nfl-g-oi a^l^lSl ^-SBl-^S7> ^S>5)<^ttl5l^cV, 3g^- ^^(1306)-!: -M^l^^, ^> 

«^>(306)o11^ ZL tfl^OS <a^l€ 2) -id «a^7ll ^> ^^7>(306)21 5g^- 71^ ^S><^. 

SAlAjSl 2E^AE 7 } 

att, %>^*(1305)ol ^^1=1<H #71 nfl-g-ofl, ^A>^ SAl ^ XAlA)ofl ^Jtft ^ S^l*- ^l ^1, 

^AV ^(1305)1- *l*)*l-*l S^fe "life S*l«- ^711 ^71 SAl ^-2£ofl n)-^- %^a>^(| 30 5) 

* ^^1*1-^ ^=»1 «>«a««h^. 

aft, %-S(308)2l X^-i- <H l-Tfl cflAjoll, ^(1306)4 %-S(308) A>ol<Hl »H A] o}] ofl a-] 

^-^*(307)(i 1 %>S)* £tb ^^l*}^. ^"^ 7l^ *>^, ijM>^ SA]Al2l ^A> «^>(306)S-¥- 
B]2l f-uzj-^ %€(308)*.S^-El2l ^#(1306)^1 =r 5ft ^. 

©lAj-B). ^1 AjA)o,}^ Cji^3|. ^O], £ 5 ofl £A]^ ^ 2)Sfl ^^^Cf. tCj-e^, ^A>^ 

a AlA)i). ^-2).^ XAlAlofl cflolEl AlJlSl ^5l7> ^£l7l nfl^-ofl ( iA)7l- =E^El« vflTlElB ^fecf. 
(^l3^Al^) 

^ ^fl3 ^H«| ^SflA-1 £. 13 vfl^l £ 151- #S*><H -a'Sf!;'}. S- 13^: ^ -*1a1o(o|^ a^SJ^. 

21 SAl^-oflA^ TFT ^*>21 *7> iA]fV ^S.£o] J7 ( £ ^. aJaHH #0^3 ^A>^ a 

A1A121 ^ £Al*>J7 SlCf. SEft £ 15^ €■ ^Aloflofl Ol<HA-lSl aA] ^12] ^4^J XAlA]^ ^ sJ.^A c 

Al*>Jl #4. Sft. &*l ^lfe ^^21 471 $\n a.^Q*}ol ^S\^ t £14^£ 1521 4^^: H5I1 

^« ^11-^ .^12 ^AHHIa^ TFD^ 3fl^ol.A>-§-4n #4^,^13 ^^HHWfe TFT ^:5- M o v A 1 

21 ^3 «na*i-*>*«t-h 

■ £-13011 SAm 44- ^^l. -€4^21 TFT ^e1«. oflS^i .^-^21 tft <*j^ 4^°fl Si <H 4 fe 4 4 ^IJ: . 

4(113)oim 4 4i TFT(1201)21 ±± 4^"°1 ^^£1<H #31, 4^4(1 10H ^ 4 4^ TFT(1201)21 44 S 

33-0} ^^si<H #4. nel at. 4 4i TFT(1201)21 H8ll4 44^ &± 44* *«« 4^(1202)4. 4^ 4 
4* ^ 4^(1203)4 ^4=1^ #4. 

cfl44 43:4(113)^ ^Af 4£4(110)->11^ £ 5°\) s.*]& $#0], *\]o]&\ ajj: ^r4(X a4°lBl)(li2) 

4. ^4 4i 4^1 ^4 i r4(Y =4°ltf)) (109)^-S.4e1 t%°]x% 4s. $ ^a> 43:71- 47l ^^-44. 44. 4 44 
°fl2] ^4 <>1l£, £ 5°11 £44 44 *4 ^4 431 *A<H 44(111)^.5.4^21 4-f- ^114 4J:(105)21 ej|>a<H| 14^ 
cfloi^ Ajj: ^4 44(i04)»ll 2]s)i f ^-2)-^ SAiAiofl ciHel 43:7} 44444, 44^ s4aH1 3144 4^7> 4 
4sl4 4£4 44 *H #4. 44. 4 44421 34, 0H4 4s: 4^1 ^r4(X H44^)(112)4, ^4 4s: 
4^1 4^ 44(Y H4 C, 1»1)(109)4 44i TFT(i20i)4 °-^e1 issji 444^1 444 44 $]°]*\ 4s. 4 

Aijr.s. 3-71 444^4 44=1*1 44. 
4. 44. 44*8 x4a|<4 4^(P1)4 44n. 4^(P1)4 c)1 0 1e1 4s.4(ii3)<>ll 44 Y 4% Vo ll 4^44 4^(P2) 
1- -2-SL5S4 «H2l 4s. 4^- 44^1 4«« S. 13 4 £ 144 4^44 4^44. 5E4, £ 14 4 £ 15^4^ 43, 2] 
44-^1^ 4i(Pl)°fl ^^-sl^r 44 4s.of| 214 ?114s. 44 44* VgSAi 44^ 2, 24^<=>11^ 4^(P2) 

°11 ^^-sl^ 44 4s.ofl 214 44i= ^4 4^4 VgS4 44^flH. 4^(P1 4 P2)°fl 4^5l^ cfloi^ -tls.«>ll 214 
irii 44 4^4 VsS.4 444^, 4^(Pl)oll cfl4 ^ 47> 444 VLC1S.A1 44M14. 44i(P2H 314 «S4 
47> 344 VLC2S.A-1 44m J7 0^14. 

£ 13 9? £ 14-H1 4<H4, 44, 44:(Pi)°fl4 2J ^ TFT(1201)<H1 444, 44 4s. 4^1 4^- 44(5. 5 
S.4&1 44 4s.4(110)4 44 44 4s.7> 44=14. 4 ?ll 0 l S 44 4^1(Vg)^ 14 3 ! ^4 4?H| 4*1 4^ ^ 
44 eflts. €4. °1 ^4 4s.4 *7l4°^. 4^(P1 ^ P2)4 £44^ 4i < t°fl 444. ^ °H 3)44^ 4 
014 4J:7K cfloiei aij: ig^. =^4 3144 4s. 34 ^ 44(£ 5 3-a) U cflo]El 4s.4(H3)4 1-4 4^=14 
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cflolEl AlJ: =^<3:<>11 21*11 dH^I Al^l St^s]*! #7) nflS-oj). II <1S1 ^ Sj-db TFT(1201)2l £>h 33 
(Vs)fe- Von2] Sfl'tS. €ch ^^h ^(P1)ofl^1Sl S|i TFT(1201)fe « tIMS 3^ 33(VgH 21*fl 

-8- -^Efl(£Jg- -UEflJS. £H, ^^.S-^&l 3^M- ^sfl 3Bi(Pi)2) <*>£(©S) ^^-oflfe Von2l efl^S] 

^ g$(Vs)7> <:>1 ^ "?17> ^«a-(VLC1)ol t?M ^IHlS. H ^, 3$KVg)7} 

S-Jf -M^^H. ^ TFT(1201)7> i5 ^Efl(«l£f- ^)S. s\7] nfl-g-ofl, ±a 3 = ^^(Vs)7> Voff2l 

3H«§5. 51<>1£, ^3 ^«a-(VLC1)S) #3tt *}o) 4&*&3.*m 7121 ^*1 ^3 -g-^=(1203)ofl 2J«fl 

i^a) 7]?v ^-^ -fM^tf. ^, oil cfl-§-s>^ Aj^-i cflsn ^IJ: ^£ ^(S. 5 >&3h|*1 

Q±(P2)<i*\!Z\ Q± TFT(1201)^r £^ <§S ii 33(Vs)7> Von2l efl^S. Hj<H£. °l ^I^HHtt 
J= ^q- ^^(Vg)7> 3.* Bllt^l SlU ^Efl(al^^- ^Efl)S. 5)7l nfl-g-°L 3^(P2)2l dj^ °J7> 3tf(VLC2)£ 
3.-f NIHl^S. Sl 1 ^- °^M. ^(P2)°11^2) 3*4: TFT(1201)°fl cfl«H, ^A> AJ3. ^ 5 #2:) £.3. 

^ ^a} ^1^(110)* ^\ tt^. °l 3^ 33(Vg)*f l^r 3 ! ^> 71*H1 «>^H 

*W Bil'Ss. ^cf. °1 ^> -f-7i*M. SMi(Pi * P2)* <a<H] tfl«H. ^ °fl tfl-S-sKf- «n°l3 ajj^i- 

tflolB] ^[S c|He] Alj: "r^CE 5 #2) ^ eIM3 13)^§- -f-sfi ^=1^. ^1<>1^ ^1^: 

^^<H1 S]S)1 OlolEl ^17} ^71 m^-<Hl, «1 <121 A &± TFT(1201)2) ^i: ^i^(Vs)^ Voff^l 

ai«as «*^ f S}-di(P2)°fl^2l ^ TFT(1201)fe- *>^l efl«S € ?lHS ^^(Vg)<>ll SlSfl £ #3|(2E* 
^■SB)S. slH, ^^S-^-Bl H5fl°J f-sll s)-i(P1)2l «V£-^^-<Hl^ Voff£l elltS] 33(Vs) 

7> °l ^4, , U7> ^°0-(VLC2)ol s.^- jfltj.. H ^, Tflols ^(VgH S.^- € a] 

^ TFT(1201)7> iLS -^eil(al£-f- #3(Vs)7} Von^l efl^S. slHS.. ^ 

^ Rl7> ^<a-(VLC2)2l ^^l^ S.-f elMS.^ 7^21 ^*>^1 ^ -§-^=(1203)011 2lSfl l^^ 1 7l^V^-o> 

^l^cf. a ^ ofl d)-§-^ Alj:»fl nfls]-c^ aJJ: ^^(^ 5 #2:)^- ^r^sl^l &7l nfl^l, ^ 

(p2)oflAi2i ^Efls. sl^. iva>^ a ah $}°H2i ^ ^ais. 

C^o^ ^.4^ SAlAlofl, £ 14<i £Al£ ^A]-^ SA1A12) $}o)t\ Aj^S). cflolEl Ajjiofl 2l7l*><^, ZlHlM-£ 1 

4<Hl S.A]^ ^-f ^ ^rcflS, ^di(P1)« AS^jL. Sl-i(P2)l- «fl2l AlJL ^Sfl £ 13 ^ 3E. 15» 

£13^£ 15H Sl«>l^. -f^i, ^(P1)°flAi2l ^ TFT(1201)ofl tfle><^, ^A> aIJ: ^ ^^(i 5 

^A> AjjLAifHO)^: *«H ^A> AJJI 7 > ^^-5)^, ZL TlH H ti^ ^^(Vg)^ 1-r^ ^> 7l*Hl ^A,^ 

ofl anas. jgtj.. o] Ajjis). ^-7l*H, s)-^(Pi ^ P2)l- SHiloll tfl*H, ofl cil-f-^-fe- 3He1 

A13L7> isflol^ AJ3: cflolBl aJ^ ^r^(^ 5 ^ a1^^(H3)^- ^-sfl ^^"51^, 

E] AIJ: ^^<H) ^sfl d(161e| AJ3171- ^-^£171 ufl^ofl, H "S21 ^ SJ.^ TFT(1201)2l i± 33(Vs)^ Vof 
f21 ejl-SS. n*ah ^(PI)'iA-l 21 Sl-i TFT(1201)^ *H ^fS € 7fl«>lS ^^(Vg)°fl Sl^fl ^-Aj-^^ 
^VeB)3. sl^, ^a. £ -3-6. 3. ^B) HSfl^l ^i^-t- 3^di(P1)2l «V£^^ofl^ VoffSl ^1^2] ±i 33(Vs) 
7> ^^-^cf. °1 ^4. ^ Sl7> ^ 0 J-(VLC1)ol S^- ^I'fiS «th zl ^, Tflols ^^(Vg)7> S.-f efl'tS. € ^1 
^<HlAi, S^i TFT(1201)7> i£ Aj-E))(Bl£^. ^)S. Sl7l nfl^-ofl, i:^ ^^(Vs)7> Von2l Bfl-gS. sl<8S.. ^ 
^ "?17> ^^(VLC1)21 ^i^^- S.^- 7121 AJ-^^^I <£jl, -Sra] -g-^=(1 203) ofl 2l«fl 1^2j7lS -g-o]- 

-fr^lS^. ^. ^ °fl nfl-§-5>^- ^o]El Aj^oi) cfl«>^ c-IHeI AlJi ig^- 5 %3l)St *S*>71 m^-ofl. ^-i 

. (pd^^-HS-**.^-* *^a-sw v s^H^ 2i ^aAis. ... ... - .- . -.- 

Sl4i(P2)ollAi2l Sl-ih TFT(1201)»11 cfl«V<^, ^a> aJJ: 5 #i)°.S.^-Bl ^A> aJ jLAi( 110 )* 

*«B'^> =*1^7> ^#=1^. ZL TfloVB ^a. ^^(Vg)^ 1^ ^A]- 7 RH1 ^^ofl ^o] a|*S-«t1-. °) -^A> " 

AJ3121- -f-7|*H, 2}-4i(P1 ^ P2)» i*S>^ 1°11 cfl^H, *l °fl cfl-S-5>^ cflolel a] Jl7> AlJ: cfl 

olEl aJ^ ^}^) ^-g- ^^(^ 5 %2i) ^ cll^lel AjJ:Ai(n3)4- f-sfl ^^-sl^, cflolBl a] *r<a:°11 21sfl cflolel 
AJ3L7> 1V^517| nfl-g-ol], n <S2) 2+ Sl-i TFT(1201)21 ^^(Vs)fe Von 21 eH«iS. ^el". ^i(P2) 

^a^SI Sl-i TFT(1201)£r «M iHltS. € ^ ^^(Vg)°fl 2lSfl ^Aj-Efl(£^. Aj.Bfl)s. £l^, ^}q-o_S.-¥" 

El H^1°J ^^-i- -1-311 Sl4i(P1)2l «>£^^°fl^ Von 21 3)1^21 ±i ^^(Vs)7> °1 ^^1. °J7> 

^<a-(VLC2)°l *}°] 311^ H ^. TflolH ^l^(Vg)7> S.+ efl«aa € ^1^^^^, ^ TFT(1201)7> 

-^Efl(wl£* ^$1)3. S|7l ufl-^ofl, dti ^i^" ^^l(Vs)7> Voff2l Bfl'fiS. 5lol £r *J\$ o] 7 } ^°0-(VLC2)2l m\±r f>} 
°l ^«S.-¥-E| 7l2l ^J.*>X) ftjl, ^a} -§-^(1203)^1 31 «B 1^7l?V ^<?V -fi-^l^i^. ^, ^ ofl cfl-§-§lfe 

El Aj^oll cfl«>ol dHBl AJJI ^^(S. 5 ^^1^71 nD^-ofl, Sl^(P2)<HlAi21 Utt °d7\ Aj-EflS. 

°K V «>2> ^°1. ^- AjAHofl SI^aISI TFT ^El« "BSelA. ^L^.oflsl*>^, 5- 5<Hl £a]^ cflolel AlJ: 

^r^ofl 21811, ^f- Aj-6flo1| oj-el- cflolEl AlJ:* «V^a1t-171 m^->ll. c-flolEl AJJ: ^rSi. ^ S}- 

i TFT* 2f ^Ofl SHA121 °]7> ^°0-Ol Aj-Eflofl nl-51. «V^£lol^lcl.. Ol ^3)., ^. AjA]^ofl O^Sfl ^ 

A>% SAlAl ^4 5.AlAloflAi SAlE)a. vflTlEla. HV^Sl^j ^fe- ^a) s. *v ^ %t±. 

(^14 AjAHl) 

^21 AjAHofl ^SflAi £ 16 J£ 19# % v 2:*>^ ^^t!-^. £ 16-8" A>^-5l^ ifl ^ 

21 aAi^-21 f-7> sis.1- £A)tv si^soiji, £ 17 ^. ^. ajahhi ai<H^2i xa| ^)oj ^ A >^ aA)A)si 

# £Al^JL Sli, £ 18£ ^ AjAlojlofl O^olA^Sl &Al O} SAlA)^ ^L^. jjj.^^. ^]*\JL S&*>. £ 

19^- aJaHHI ojolA-151 SAl ^-^|oj ^^£olcl-. 5Et!-, iAl ^-^^ ofl^O^ <g ^ ^7)°^-] Afl.^^ 7-^- 
Hl°l, £ 17 ^ £. 1821 ^J§- 4^8- Hell^^cl- ^<>1 t^Slfe ±3\ HeH°J «J-^1 ^°11 S1°1a-121 ^^f- 3|-^# £ 
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Aism 3 3-. 

4#3 3 -a*HHl^xr TFD =?% 3*1 0 W TFT =f-& 3<^3 ^ ^H^l 3-8-33 1 ?}:, *fl4 3-*Hl*1133 3£(pas 
sive) nim^ ^ ^3 ^3 sfl^o) A}-§-3:n. 514. 

£ 16*11 3l3€ 33 €3*113 3£ "flesji 4^ 333 *|3 3^*11 °H4fe ^M* ^*>fe 

3 7l^(<m^cfl, 34 *3#)*i dH3 43l3(113)3 ^-3$ 33 3^.2.3.3 4^ afl^^ 3-*. «I3 ^HM* ^i 1 
34fe 4-^2) 7l4(°113tl], 44 *34)*1 434(110)3 43$ 33-2-3-3 3^711 «1)13<H 
ZLSlH. 333 43:4(1 1 3 )3 ^3 43:4(110)33 4 aa^"Hl 3°H. 3°13 334(113)4 43 433 

(no)ofl 33 33*1 33 -§-3(i202)-2.333 Jf-g-ofl 3^8 °i7> 33°1 oi 7 >s]s;-s- 4333 $X^r. 

333 43:3(113) 3 4^3 434(110)33 i 5*11 £^1€ ^^1. 3°13 43.33 #3 43-(X H43«1)(112 
)3, 4^3 43: 33 33 43(Y He} 33)(l09)-2.3.43 333 43: 3 44 43:7} 43 3333. 33. 4 33 
33 3**H:E. £ 5*11 £33 43 3 6 1 3f- 33 *113 ^a(111).2.3. J MH3 ^ *W 33:(105)3 3€*H 33 
333 33: 33 ^r3(104)*H 21*11 43-^ i333 dlo)E] ^3i7> 33333. 43^ S333 333 33:7> 3 

33*1 &;£4 ^333 514. 4*1, 4 4333 ^ c lolBl 4^ 43 ^ ^4 (x H333) (112)4. US. 
33 33 33(Y H433)(109)4 3°l3 33:4(113) 3 ^Hd(110)t 3£3 3^=3^ 3^3-71 3«ll. 333 

3°i 3°i3 Ai3i 3 43* 43 333:&3 33233 sa3. 

*-4_ 4483 X3a1*H. 4i(Pl)f- S)-4i(P1)4 t-flolBl 43.4 (H3)ofl 421" Y 33M 333^r 4^(P2) 

* -2.SSS* "1121 a] 3 ^-4°fl **IM £ 16 % S. 17* %2l^ £ 17 3? £ 18°fl^fe 47l. 
a^^l-b Sl-4i(P1)<Hl §-^-51^ ^> Al3:o1| <qt!- ^^l- Vcom1S.Ai 4^Ml^|, -91^1^ 2^°flfe 
P2)<H1 ?^£lfe ^1- xi^o!) ^t!" ^> ^ Vcom2S.^ ^-h}-^^, 44i(P1 ^ P2)<>fl ^^"=1^ cflo)El AJ3: 

21^- AJ3: ^i^-^^l- VsegS.^ 4^HH, ^(P1)<Hl ^[7> ^^^-(Vcoml-VsegJS.^ 4^-Ml^. 

P2)°11 cflt!- ^ ^17> 3<a-*(Vcom2-Vseg)S.-H M-^-^flal SJ^. 

£ 16 * £ 17-H1 53 ^(PD^l tfl*H. ^ A > ^ 3^ ^(s. 5 «.s.^-bi Aj3:^( 11 o) 

* -S-*H ^> >a3:7> ^^-sl^, n ^^(Vcomi)fe 1^^ 71^-^1 ^^^ofl 401 %}*&s. 4^-. °1 

aj^4 ^-714^, 44i(pi H P2)# a^ v «>fe sBil'i cfl«H. ^- °fl cfl-€- *>fe- -^^7> ^oiei ^3: ^ 

4 dl^El ^3. 4^1 ^ ^^-(S. 5 4i) ^ 434(113)* ^-«11 ^^-sl^. clHel 43 «i4 ^r^ 0 !! 

21811 cllolt| 43L7> 43=1^1 ^71 ^§-<Hl ( ZL <S21 4 S}-i2l 43: 4^" ^^(Vseg)fe £4°1H -#2l Von2l 5ll«i 

S. 4i}. 4i(P1)»flAiSl ^-%=(1202)»11^ 0 j7fl^ll- "?l7l- 4 < a-(Vcoml-Vseg)^l 

^, ^ oil <^**>^ 3Hb1 AJ31011 cfl4^ cflo]Bl 43. 4«: ^^(5. 5 #2:)^r ^^sl*l &7l «fl^r<Hl, 44i(P1)°flAi 

21 ^^f^4 917} 4^s. sl^. *a>^ aAi<^ 5)<ha-1£1 ^aAis. 44. 

43S, 44;(P2)ir £^ ^. ^4 4^" 3^1 (Vcom1)7> 4©] eH^s. sl^, SE4 -i!3. ^^(Vseg)7> Von2l B)l«iS. 
£H:&, °l Al^oflAi^ ^Al- 44 43(Vcom2)7} S.^ efl't 0 ! SU^l ^&<Hl, 4i(P2)2] 47> 4"a-(Vcoml-Vse 
g)^8r 'a^l^l* ^^l ^a-efl <>fl JU^. *|7l4 4^(P2)<>il cfl4<^, ^a> 43 3^ ^^(S 5 4^)^S.4e1 ^> 
43:4(110)* *«11 ^} A13.7J- ^^-514. H ^4 3^1(Vcom2)^ l^r^ ^\ 714<H1 4^ ^^^°ll *>°l 31 
•ts. 4^. °1 ^> -tl^.21- ^-7140^, 4i(Pi ^ P2)4 afslfe- 4^1^ cfl«H, ^ °fl ^-S^Kr ^)°]^ <$.sl7} cfl 
^1^1 A13: >^4 4^^. cfloiEi 43: 43 ^ ^4(£ 5 42:) ^ cfloiEl 43:4(113)* *sfl ^-^-eI^. 3Hel 4^ 
^€ ^r^ofl 2l«ll t-Holel AJ37} 433^1 ^71 nfl4°ll, ZL 121 4 4^2] 434i^- ^^(Vseg)fe- £4<>fl^ +421 
Voff2l 5ll<iS.4.4- 3}i(P2)<?llAi4 ^-^=(1202)011^ 2J^l4» ^l7K.^(Vcom2-.Vs.eg).. 

4 ^^-sl4 Sfel; ^, ^ oil cfl -S-s-}^ tfloiEi 431*11 cfl4<^ c-h^ieI 43: 4€ ^^(£ 5 *^^a1 & 7 l ■ 

°fl§-^l;-3l-i(P2HAi2i ^^§^4 -Jf «7>--*^|a sn. ^i-^ iah 51^^21 ^a4s. • ^ - 
cJ-*ofl, f- 2 !-^ SaIa]^ = i7<»fl £^14 4a>^ £4*12] xflc-iBi 43.4 4^8r dl^lEl 21714^, ziel4 s. 1 

7°ll £^14 ^44^ 4cflS., ^i(Pl)!- Sl^z\jl, 4i(P2)# ^2l 43 ^ ^-4°fl ^«fl-H £ 16 ^ £ 18 

£ 16 32 S. 18*11 SU^^, ^-4, 4^(P1H cfl4°i, ^> -ils 4^ ^^(i 5 ^> 413.4(110) 

* *«« 4^7> ^43^, ZL ^4 ^14 3^(Vcom1)fe 1^ *r*} 7l4*ll €^^°H *H efl^S. 4^. °l 
^4 434 ^§-714^, 4^(P1 ^ P2)4 4i1°ll cfl*M, ^ ^ cfl-§-§>^ ^oiei 43.7} c-iioiBi 43 4 
«• tfl^lfej 43. 43 ^-3- =r^(£ 5 % v 2) ^ cil^lEl 43:4(113)* *sfl ^^-=1^. -t!3: ^^^l 
£18)1 cflolEl 43: 7 > 43=171 nfl^-oll, Zl <S21 4 ^2? 33 44 33(Vseg)4 £ 3*113 +#21 Voff21 sflt'S. 4 
4. nl-3, S}-i(P1)*ll32l ^ *^(1202)<H14 °J ?H # i2f3^ <?17> 3°J-(Vcoml-Yseg)^- #433 

. 4, ^ *)1 cfl*4^ cfloiEi 43011 ^40^ cfloi^ 43 44 43(i 5 #2)4 4^*>7l «fl-g-*ll, 4^(P1)*11^21 *» 
3*^r 3-a- -¥-'?l7> 4^3. 3^. ^° ; I^21 ^aA]i 33. 

t!-3, 4^(P2H cfl4^, ^a> 33 3^1 ^4 43(S 5 42)^.5. -¥-3 4 a> 433(110)* *8fl ^4 3^7> 4^- 
3^, zi 43 3^- 33(Vcom2)^ 14^ ^3 714*11 3^ 3^^*11 3°1 ell'iS. 33. °1 ^> 434 ^ 
^(P1 ^ P2)4 i433 4^1*11 cfl«W. ^ °11 cfl*§>^ ^013 43^7> q]o)&\ 33. 3«- 4^3. cflolEl 43 33 
^ 43(£ 5 42) ^ C-11013 333(113)* 48fl ^33, cflolel 33: 33 ^r'a-*!! 2lsfl ^0)3 33:7} 333 
71 ufl*»11. Zl 13 ^ 3^21 43 3^" 33(Vseg)3 £3<H13 -#2l Von21 efl«iS. 33. 33. 34i(P2)*1143 ^ 
3 430202H3 °oM13» 24*}r ^3 917} 33 (Vcom2-VSeg)3 #^33. ^. ^ *fl cfl*3^ ^ol3 33 
ofl cfl4<^ t)l 0 l^ 4li ^^(i 5 42)4 3333 3i(P2)*113 3 ^3** ^ <?l7> 4^5. 3^. -¥-3^ 2 
3*11 5i°1321 ^S.*]3- 33. 
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33 A d34 44 33. ^ai^<h) 3333 3# ^f-ofl 343, £ 5«hi £33 cfloiei 33. 34 ^<a-°fl 

£J*H 3* ^Eflofl nj-Bl- cflolel 33* 33333 ofl^-ofl, cfl33 33: 33 #3 33. 0133 33.3 U 4^ TFT 
* #*)) 4 #333 33 37} 333 3* 30H 44 333334. °1 34. * ^ A HH1 3*R. 33^ a 

33 ^ ^¥-4^ 3.*]*M £33^ 0133 «. 3333 &3 2.3* «8* 3 34. 

5E3, 3*114 33 "^Ha^ 3£ Dfle?jA ^ « 0 Vai oj on^g 01^371 nfl*-°1], TN 33.S.4.E STN «333 33 433 
^ a>.§-34. 44, STN 33ofl 3*11 "333 1H83 3343 33 33* aflis>7l 3*11 334 sgs. sfe ^ 
344* 4#3fe 33 43344. 334 33oI| 4*1)3 £ 19* 42:43 ^344. £4, £ 19°lHfe £ 4<H1 JE. 
a|^ AjAi^fi). 3,2- ^ ^o]}^ #s 33* n 333 *o444. 

£ 19<H1 333. ^3 43^ STN 33#(303)# *i)3 3^-33 STN 0|\3(3O5)# 334:H 3"H, 33 Ol^ 
305)3 ## 334(302)4 344(301) A}oH^ 3#4 4#(3344)(303a)3 01333 34. 334 €#(303 
a)3 #efl ^34 4# 333 3#7}343. 334434:E #444 #*34. 34 43 ^444. STN °Jj3#( 
303)3 34 43* *fli4 ^ 33 nfl-S-oi -M.4 2S]-|21 33^ gci^ f-4$ &A)-i 34. 
(3*1)5 43ofl) 

4 4^3 *I15 43°*)* £ 20* 42:43 4344. 

^15 4333 o)Aj-o} tfi^j ^4 ^A)oJ«J 3333 4#4 44*3 SAl 3*|-f t^A-Seilol^Ai 34371 
34. £ 204 3*fl5 43o}13 343713 7M£o]^ 

S. 20<>fl 333, 347l7)3 PDA(Personal Digital Assistant)3 ~H. 4^0) 3.a. 44°} 4#*-3. 4433 ^2., 
=8*| a>| W3*« A >fl 2- A ) ^1(1401)^. «l^lH2l ^€*>fe ^^^1(1402)1- 

«-t|.. PDA-8-ofl^- ^ *M a.*] <8-*lM- -f-^ a^l ^l7>^i-g-£l^ at^l^v. °]5J* €■ 

(*«6 ^Ai^D 

5 S^lt *S*>^r 5J<>1 7}^^l B i «^>^^ ^S.^ ^>olofl 7l«?l«:iLAl ^£7> ^-71) 
slfe 3£ S=«: 5^*>cf. 

^Al-t!- £ 21 oil 5*1 1!:^. £ 21^8- £ 1°fl S> A >^ ^ v *l^ €31 3^-* 7 o v £ ^# M-Hf 

vfl^ £ 1°lJI, £ 21a^ *^>fl S^l^l^ ^3: 3«a--^cfl %^>-i- £ 21b-b a^l^A^ ^<y-_ 

Aj-cfl s-Aj^. £ A)t}- ^olc^. £ 21a ^ £ 21b$+ *^ ^^'gr ai^ofl 917}S\~ ^JL 3 0 J" 0 lal. £ 21a2l M] 

^va>^ aAjAiofl ojoia^ Ajcfl% ^A>-i-^ ea)*>^,-s. 2ib^ ^]s.^^r aa^l^li $i<H^s] 
£ 21S.-9-B) <£ ^ Slfe h>4 ^-«>l f 5. 1^- -M^tb -Selofl "4^, *^>^ a^l^l^ a-M^H^l 

ir i^lEjH iflTlEla w>3€4. ZIBl H. S>A>^ aAlA]oj ^o] ^.3)-% aAlAji). HlJ5L*><^, ^S. ^^Sl ^^<Hl cfl 

«■ 5*1 .^Ai7i7-i im-. gj-f-sl-^ a^Hl 51<H^^I ^^?fl •. < ?l7i-.sife.^s ^U-i-.^^^ *°1'4. ■ 

4**11 ^6 ^Alofl-S) ^11- 3= 22* ^^tb4. £ 22^ ^- ^121 **£ol^; 

£ 22ofl 5fl^^l;"«W ^m(530lHfe ElMEl US. ^ i r'a:(5302)^S;-¥-&l tflolEl Al j^>..^2E)fe- cflo]^ a} ^ 
3^(5303). ^> ^131 ^-g- ^^(5304)^3.^-61 ^4 *J3:7} ^^-Sl^ ^} 3^(5305)^1 ^^=1<H Si^. ^1<>1^ 
Ali 3^(5303)4 ^> 3^(5305)421 4 ^°>4 £S4 ^^5l<H Sli, 4 £H°ll cfl-§-*fe ^^Ir ^e>l 

El 33: 3^(5303H ^^-^ 33:21 334. 3^(5305)<i #^-3 33:21 334-21 33*>7> ^3: 3^3.3 
37V34. 

3^ ^ 3«r ^3-(5306)4 ^ ^r3:(5307)°.S-¥-El t32) <a^|7> ^^\<=] $).JL, %3 ^-f - ^ 

3(5307)€r 3* ^Efl 3* ^3(5306) «.S-¥-4 21 3f- 33.(5308)ofl 44, ^3(5309)* 3^ 3^. 
£3. S3 33:(5310) % 3^ 3^fl 33:(5308)<>)l 44 ^3 3# ^ ^13 33:(5315)* ^3 33 ^ *t 
3(5304)oH ^333 ^3 33. 33 ^113 ^3(5311)3, 43 33:(5312), 23 *M 33.(5310) 3 3^- 3^ 33: 
(5308)»11 44 tfl33 33. 33 ^3 33.(5313)1- tfl33 ai^ ^3(5302)oll ^333 0134 33: 3 
3 ^113 ^3(531 4)^5.-¥-3 t 1 * 33 *W ^321 oj^ 7 > ^333 34. 

SE3, ^3 33- 3-S- ^13 33:(5315)3 ^3 33(5305)3 3333 ^3 33:, ±e}e aj^, ^a}^. #3 33: 3 
^3 33. 33 ^3(5304)3 ^3 33(5305)* ^s-* ><113 33:* #343 334. S3. 0133 3 

3 33 3* 3*113 33.(5313)3 OI33 A13: 33(5303)ofl 3333 0133 33., S3 33., 32: 3*fl3 3X 33 
33 * 013 3 33 33 33(5302)oil 3-8-3 3H13 33* #343 334. 

31- 0133 33 33 3*113 ^3(5314) 3 ^3 33 33 3*113 33(5311)3 3* 30] 33.(5308H 3*A 0133 

33 33 3* 3*113 33.(5313) ^ ^3 33 3* 3*113 33.(5315)* 3343. 3333 43 33.(5312H 014 

3 33 #33 33*. ^4*3 ^333 33 3°J-* 333 37>43 33 3*113 337> ^-334. 

£ 233 £ 22011 £3€ 0133 33 33 3*1]3 33(5314)3 33 3M143H1 3343 33 **£.34. 

S. 23011 333. 0133 33. 33 3*113 ^3(5314)3 34 33 *33(401)4 3# 33 #33(402)4 43 v 33. 

#33(403)3 371)3 3*113 ^3* 3343 3334. 43 33 #34)3(403)3 43 33(5312)71- 3 333. 23 
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33.(404)* #333. 37133 3}3 33.3 S.M 333 333 IS lH 33333. 3}3 US- ^3£(403)3 3 
33 33: 33 ^ich2.s. £3 3£-# #3ft 33 3«fi 23 1°1) 3-§-3fe 333. 33 33 #33(401)3 31 
33 33.(5308)3 33 333 33. 33* 33 ^^.«>^1 3^ 333 33.(405)* *3333. 31 33 # 

3£(402)3 31 33 33.3 333 &J1 ^33 31 *l]3 33.(406)* 3333. 11 *13 33.(406)3 Alas 
#* 33., JSL33 33., ^33 a} J: =.o_ S 3£333. c-fl33 33. ^-g- ^333 o)l- £A| 33.(404), 333 Al 
31(405) ^ 31 *1H 33.(406)3 3 ^^7]. q]o}&\ ^\$_ ^ ^ *]]3 33.(5313)7} 3333. 

£ 213 £33 33. 7j.no] 33l3£3. JHh 33.3 333. 333 2.*}*]. £33 S333 Aj s 

333 £ 243 £33 S7} 3333 333 33. 

£ 242] Sofl $133. S}3 33.7} 4323 3£333, 33 95%. 50%. 20%, 5%3 %3£# 3.333 ^Sfl ^33 
aAjofl $1<>H 3713 £S.ofl cfl-g-33 ^^ofl 33£ o] Sofl 3333 VO, VI. V2, V33 

H, £3% a^Hl 3333 V3, V5, V4, V0£3 33. ZZ.33. £ 2 33 $1333 3ft 33 #3£(401)# 3133 
3333 £333 33*3 37}33 33. 3333. 
£ 253 £ 233 $133 3 3ft 33 #3£(401)3 33* £33 **£33. 

£ 25*11 $133. 3ft 33 #3£3 33. 33(V0, VI. V2, V3, V4 ^ V5)* 333 A?\ £337] 3«fl ^S-2.3 3 
3* 3:333 33 3:3 33(501, 502, 503, 504, 505 % 506)4: £333 £333. 3}3 331 00 3 3333 
333 33.(507)7}, 3}3 331 01 3 3333 333 33.(508)7}, 3}3 A13. 10 3 3333 333 331(509)7}, 
S}3 33. 11 3 3333 333 33.(510)7} ^<*l3c}. ^l«>l 33.7} 1 3. ^*}fe ^3^1(506)1- ^}-§-*}3. 3^ A o v 
sfl 33.7} 0 ^ al^^Hl-b. s}3- 33. 00 <H1 cfl*H V07}, S}Aj. aij: n oq cfl«}<^^ V37} ^^83 ^3- 3^ 
S3 37}3i^- tb ^1°13 33.7} cfloiBl 33. 3^- ^r^HI °J^33. SEt}, 3^ 33.(5308)7} 1,^3 
^Hfe-, *}3- 33. 00 «H1 cfl^Hfe V37}, s}3 33. 11 °1| cfl*Hfe V07} <s>33 33. 31}*.S3 -¥-^*}7l 3*11. 
33.(405)1- ^^33. °}37}3S S3 33.7} ^-f °ll£, £ 243 S.°\] 33^flfe 3-^l« 3^*}ui. 

31 ss. ^-3, a3°!133 •S-'a*}?!) §}^, 3^}3°1 Slfe s}3 a37} 7}^«fl33. ^- 33°^H 

Si<H3^ 33 3<a-3 33. 3^-* ^**}7l 3*113 ^°13 33. 3^-°fl ^#*}^ ^013 3^0] 

efl-i^- 33^}*r 3^33 3^3^33. €^3-33 Hefl3 3^, 33 ^ls ^3 33 33 3 3-8-3^ °A 
333 *H 33 ^ ^ 33°1H1 3-S- 7}^*}3. 

£ 26^ £ 22°11 $i333 ^3 33. 33 *)13 ^3(53ii)# 3^- 3^13 3^33 33 3 ^-£3 3. 
£ 26<H] S133. ^3 33. 33 ^113 =^3(5311)^ 3-1- 3-3 33.(5308H 33 ^3 333 3333 33.3 33 
* 3333 3* 33 #33(5601)3. 33 33 33.3 333 ^33 ^13 33.3 3333 31- ^133(56 
02)S 3^-333. 3^3 34^ 33 333 $1333 33333 1}3 i3*}3i. ^3333 333 33^3. 3 
3 ae^AEf ^3^ a 3 7} 5.333 337} $13. 333 33. S. 253 £33 333 33. 33 ^113 333^. 
3. S3 3-3* *11333 33 33371 333, 33: 33 #33(5601)3.33 #333 ^3 33. 3 3" =^3(5304 
)3 3333 33.(5605)3 33* 33 33 33.(5308)3 33 3333. 33 33 #33(5601)3 33 33*8 
X33 ^ ^33 S333 ^333(vsa ^ vsb)3 33 33 3^.(5603 ^ 5604) 3 333 3333 ^33(56 
06)* ^333. S. 263 $1333 33 33 33.(5308)3 33 ^3 33. 33 ^3^1 3333 33.3 333 3 
a}3 S3333 ^3 33(VSA)S 3n. ^3^ a3 333 ^333(VSB)3 ^33(5606)3 3333 3333 
33 3333. 3* ^133(5602)3 ^3 333: £33. 3333 3*11 ^5.3 ^33 33.. ^a} a^e aijl, 
S3 3 33. 33 ^5.3. 33.^13. 33.1- 3333 333, 3.33-33:3.33. 333 &ji Ji3^ 3* ?1}3 33.. 
(5607)3 3333. ^3 33 33 33.(5315)3 33 ^1133(5602)333 #3 33 33.3 3ft 33 #33(560 

1)333 #333-33.3 3^-333. ^3-33. 3^- =r33 °J333. ■ = •• ' • • : - 

(^117 333) 

^. 333^ ^ 223 £33 333 33. 33 *I13 £3(5314)3 3«- 33# £33 333. £ 27^ ^ 3333 
$1333 333 33. 33 ^13 £3 (5314)3 3^-£33. , 

£ 273 $133. 333 33. 33 33 £3(5314 )£- 3-3 33. 3ft¥-(570i)3 32 ^133(5702)3 33. 33 3 
3 31- ^13 £3(5703)3 £333 £333. 3-3- 33. 333(5701)3 33 33.(5312)3 33 33 33.(5308) 
3 33 S3 33.(5704)3 333i, 333 33. 3# £33 #333. ^3 33. 3ft£(570i)3 3333 33 
333 3*33 33 33.3 33 £ 33 33£3 S3 33.3 3333 3£ 7}333. 32 ^133(5702) 
3 33 3-3 33.(5308)3 33 32 33 33.(5705)3 3333. 33. 33 £1 31 ^)13 £3(5703)3 31 3 
3 33.3 333 3il <S33 31 ^113 33.(5706)1- 3333. 31 33 33.(5706)3 3H3 33., i33 
33., >i33 33. 1J2.3 3£333. £ 131 £33 33 333 £3£ ^ £ 21 3 £33 33. 333 33#, £ 
3#3 33333, 133 i3 33., ^ 133 33. 333 33 S3 333: 3333 £333 $133 33"3 3 
333, £3 33£7} 333. S}3 33. 33:33 7}3 333 33 33- 33.3 33 713013. 3333 33 713 
31 33 33.(5308)3 S}3 33.(5312)3 333 3333 ^35.33 333i. £33 S333 33% S3 
33 H33 3333 33 333 3^3 £ $13. S}a 0 v 33.(5312)7} 3323 5>3 3333 £333 $13 33 
£. 337}33 s}3- 33.3 3 333 31 33 33.3 333 3333 ^3 33 3«fl £333 3333 333 
sfl2ft £ $13. 33 33.7} 4323 3£33s, 33 95%, 50%, 20%, 5%3 33£3 S.3371 33 £33 3£, 
33% S.33 $133 333 333 £333 33 333 £ 21 3 £3 3 VO, V1, V2, V333. £33 S3 3 $1 
333 3333 333 333 333 *83337l 333, §}3 V 33.3 333 £333 33. 333.3333 33 
33, 33- 33.7} r 0 0j 33 V37}, 33 33.7} Mij 33 V07} ^333. 333 S3 ?1 £3% S33 333, 
333 333 *83$*# 33 37} 333 33£3 33* £ 28<Hl £33 1*1 £ 293 £33 S3 3333. 
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JE 2921 iXH. SA| aJj^ £ 28S1 H v+^vS -tlSlX- B^SH £K> V 413: «*-¥-(570lH 21«B ^€ 

«*M33. sH ^ v -aa.7> 01 , 10 -§-3 ^C1&<?1 ^-f, ^©13 413: <r'S(5302)X| ^<H*lfe 3 

^7> *«J1*M. cf-S- ^J-l- £ =r XI 6 ^aM^HS. a o v^^ B >s| *ol, £ 212] ^3: ^ 

o.^el, JfL;^ aA]<H]A^ ^U)-^- 50%7> ^<H^1^ #*?hgr V5°lal, ^-X-& 20%7V ^©Hfe *15l V4°iq-. 

£ 2 7°fl Xl2 Xl<X-?-(5702)# a}-§-*M SM-a] *V ^MMXI ^Xl *l7>S]te "S^iX. 

5. 30£- £ 27°fl S.-*l€ 7% 2. XM J f(5702)2l <&*fl% #^£0)^. 

£ 30*11 2}<>H. XI 2 XH^(5702)^ ^^<H1 ^<X*lfe- -S3: 3°J-§- ^^*>^ Xls 331 tM<M. 3^- ^, VE fl -tlS: 
ofl m-ai- cfloiei Aii £^ ^ofl ^<H^lfe XI 2: 331- s!3*K£^ ^Xl^S-fe- XI 2 XH-¥-( 

5702)^ -SSL 3tt(V1. V5, V2 ^ V4)-§- ^Xl **7\ *f-°\i>}7} q]o]^ Al^ ^ofl ##*Hr TflS 

^ ^3.(5801. 5802, 5803 31 5804)1" T^ltliX. X|<X 4l5:7> 1 oflA-1 £*V^- ^ *1 (165)1- A>-g-*>ig, ^f- 

^■Efl aij^V 0,^ wl^f-^ "IXIfe- JM- 415: 01 °fl cfl«H vi-g- XI 2: 337} 4i^sH, S)- A d- 413: 10<H1 cfl*H V 

2-g- XI 2 3^7} ^6]^. ^f- AlJi7> 1 , ^ ^A]ofli= Spj. oi ofl cflS><X V5-S- X12: 3°J-°1 3 

e?=lul, SW- 413: 10 ofl XI«H V4-8-X12 ^l^l 4i^€iX. 0 1*21 zfzl-21 SAl Al^ofl cfl-§-S}ir ^^l cflol 
El a] $_ =^i£ofl og^-a o.S.*|. £ 2421 iofl i4El-^ ^JES* *J ^ ^oj-o} ^.^ 7 > i?V^5lol, Jfnf^ SAlAl-21. 
«-A>^ SAlAl-Hl ^OlAiSl WSl7\ ^-«a*>Xl J&C1-. AjAl ofl ofl 5U°Wfc- XI 2 X|«H* ^Xl 21 Sfl flt^fe- ^-f # 

«-2*H 7112 ^l«H°flA^ lAaom- =ei|«g ^ 2 ^2] a>-§-s1^. <a^al?l 

XI 2 XH yqs. & ^°fl 2}-S-€^. 

(xi8-a^H) 

^ ^21 ^8 -flAH* £ 31 35 £ 32* #2*><X ^^tb^. 

X18 ^aHI^ qi^l *l]7 -gAHSl on^ ^-^f. iAl^-a ^7>7l7lS. ©l^-<H^itf. 

£ 31°fl, ^A>7l7Hl ^olA^sl ^7l^ 

£ 31°fl SJ^Al, ^7>7l7lfe SA) #^€(1901), S.*] ^el ^S(1902), ^^8 ^-^1(1903), #^ 
1904) * ^€ ^5.(1905)1- i^-^-cV. a^l #^-g(1901)£ ^)S.^ ^5.^- ^S.* ^ 
5| 5.(1904)3.^- El 21 #4 Al^ojl ^7l*>^, SKV ^13:1- S.*] ^^L ^el ^|S.(1902)^ ^ 2\3_, 

#0} ^ s\s_ t flS. AD e»lEl ^-i- S»« ^ Sa^. °-fl^ ^l(1903)fe Xll Ml^l X17 *>M-2] ^ 

aH2] ^1*1^1-. zl- ^S.ofl ^-3-Slfe ^^^r ^-fi ^S.(1905)«fl 21«fl ^^1^. 

A AjAHlfi). ^.o. ^7>7l7l21 <a^lS.Al o|« £ 32a°fl S.^l€ u >2> ^ ^ ^^(3000)21 5.a1 

^(3001)^1 ^-g-«>^, ^#<H1^£, #^-°flAiS, Aj^flofl^s TgjL, S^lEl «. vflTlEl « tV^sH S^J?.^, ^^-u|- 5.A1 
^£<H1 °Jr^€ StA>^ ^ Jf-sJ-^ jtAl* *S*1-^ oflM^l ^tfl 

3£«r, ^7>7l7lSl q-s. o|s.Al, £ 32b<Hl £a]^ «>21- Q± ^ a) XI (3100)2) &Al Jf (3101)°fl a)^-§>^, tf|^o|^ 
£. -§--iHH£, -aMIofl^S. fl-Jl, i^lEl« tflTlEl ti. ^El^l ^0.^, c^q- a a] fl^ofl ov^tb *a>^ ^ 
a All- fl^fe °flM^l ^ *lXll 4i 

5E^. ^A>7l7l2l c)-e «^lS.Ai. £ 32c<>fl £^l€ «>2> ££r ^^(^ ^Ji -^) (3200)21 S^l ^(3201) 

ofl a}^-5>^, ^^oIlAiH, ^oflAlS., Ajt|oflA-l£ H-JL, i^lEl W tflTlEl J± «t^5l^) C^uf 2.A1 #)S.°fl <?V 

^t!: 54 ^X"^ a A]!- S S*1-^ 'Hl^^l ^^=^ Sl^^ ^^Elf- Aj^^Cj-. 

o)^ £ 32°fl £Allg ^7>7l7l ol 2lofl£, ^5fl«l^, ^^^1^ S^r S^Ej ^A^ Wlcl^. n]o}2. 5flS^, 

i-ll «1 XI ©I -S. ^li ^?>Xl A >7.1,..^|HSS.^Al f <a^lM«H.^ €(EWS), Sennit POS-^.. 

El^l Bfl^l- ^-Hltb ^a] ^Sl «A>7l7Hl£ ^- AjAloflSl ofl^ SAl ^| 7 V a}-§- 7>^*>l}. 

<>l-S-^-Xl-*l ^fb a>-2> ^ol ( .z|- ^X\c^}o\) -21*>^, ^2fl2) «*«-fe-2-^ ^}-§-S>fe *a1 ^lar}£.a«l ^A>^.a 

^1^-1X1 a^ll Si 2tV, f-ofl 2]^- A^SJ f^^ofl 7 flAl^ ^%7}S. A>-§-«>^ iA) 

^=1, ^ A >^ 5.^1 a] i|. iAlA|oflAl a^Elw. tflTlElaL ^5]^ ^Jlti!: S^lf "9^: 51^-. nl- 

2>, ^a>^ XAlA|$|. S.a]a)Q2\ ^Xl $i<HAl, ^-aflolM- 2^ 3-*)^ o}^, ^&1 S.+]S. ^3l«>Xl 

^*>fe ^Jol 7l-^*H, £tb ^a>^ ni ^.2).^ ^Alsi »fao| o^oIa^ ^Al fl£ofl o>^^ aVJjLn}. ^-a>^ SAl ^]7V 

*3^€cl-. 

*1aH1<H1 2l7l*H, #2:*><X -i^^^Aln];, ^. °ll- 4^-HHl tOr^sl^- ^<>1 

Mai, ol«l-ofl £ o^sl7l-xl ^EfloflA^ ^ A]7 ]. 7>-^*>cl-. s-s] A] a) ofl ofl ^2 ^H^XlAi^ ^ ^ ofl A>-§- 

slfe Xl2 XH ^r^2l li^ ^2t3, ^<U- ^2:^, -Eafl^ ^2^, ^^1 ^ ^l*^ ^^2| A}^-o] 7>^*>cl-. 

£1X1 £ai^ ofl^g ^12] 71^01 ^ofl o^^aj, Tfli *3l ^r^-i- €#*XH *«1 o>Mel-. X12 
*el ^r^X- "IM^lS ^a> «%^>s ^ SI^. 

21- AjAloflofl OjolA^ Ofl^g Jfl^oflA^ Tjt^ ^EgJ^ ^-Al^. £*M , ^31^4 ^±.^^31 alA>^-«- 

">cfofl TFT cflasl^ 3^a> i7> 5E^- D-TFD(MIM)^^XI Xlaslfe 2^7}^ b)^^ ^m. H fl^^. on^a 

^ °-fl^§ XI ^ ^, <>lhi *W-2l n^S. ^ SiiX. ^, -& ^XlAi^ SAl Bfl^o^ ^ofl ^-^^^1, 3. 

a) sfl^ofl ^-j Al^ f-g- a]a1*H Stal. °l^^- ^l#Xl <^^1 ^Al^-o. Sf a> A >^ 3£Al 

21- ^X"^ SAl^ofl £ ^E] J± vflTlEl H ^-Tiq- SAl *lil- ^*>7| ^ ^ol 7V^*>7l ufl-g-ofl, Aj^Aj. cfl 

ia-*i -8-21 *>q.. 

^-*1 i^H 3-g-*l-b ^J°l 4^^Wi oisi^ jg^^. A>-g-tb a a] ^)ofl a}-§.^ ^JS. 7>-^ 

^^°fl n*€- 2>j^ ^-A] ^ ?i7l-7l7|^ ^8 ^AHHlAl A^xg^- ^Jofl t>^5l^l 2}^S. ^ XI «X^- efl 

^ =8-^1* a^ v «>^ <*|2l7V*i ^7V7i7ii a'g-tb^-. 
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^ o\] CCf-S. S A] 0*7$ 3). ^O.SA1 A>-g.*H, a^lAlSj- f-4*i 3.*} °fl 

i^]El « m^Eja. wJ^Sl^l z}- ^^ofl ^afl^iS. # #£7}- ft* ^£3. 4*1 «Va}^ aAlA|ofl 

£ 53 ^-4^ "tf-^ i*l 3r*l5.*1 °l-§-7>**H. <^ #*1 °)2\<H ^-4 £$-3. 7>^ ^^-ir *>■§■ 

S.A] ^-AlS^ °l-g-7rT5r*r4. £th 4 n** 3*l-7]7)^r °}^® S.*] #*lf- ^>-§-*><^ ^3^. i^a. 

7171 ol^. 7 >^^-tf. 
(57) 3^2) <?}$1 

44 Jg^-i" 7>^Al ? lfe 7}«) ^4. 

Aj-71 44 3g%4 7>^ 4^21 #ofl Hfl^lSl^ OJjT. X]l « 0 V^j=o^ 2} AH ^-g-O} ^3fAl7l^ 4*H1 Aj 7 ] 

Xll »<r§4^r 4* ± q 3)3 3% ^421 £4 £^ 44*Kr X1 1 34 €-.21 434. 

Aj-71 44 3 #4 7>3 433] £44^-2] iofl all^Elol ojjl XJ2 WSH 33 34 ^*21 %4 44^1 7l^r 4*H1 
^•71 XI 2 u o v 44tt 44 ^ ^2} 2} A3 a^^ :g-g. aVA>Sl-^ »| 2 34 43 434. 

^-71 X| 2 34 43 43*11 t«*H ^ v 7l 44 344 7>3 434 ^nfl^ofl Jfljl 47l X]2 34 43 434 

*«B -U71 44 344 7>3 43°f| #4 <yA>s>^ 

-#71 433 34 g| 3344 XH44 34 *W *r34. 

SH* HH3°fl 7li3fiAi Aj-71 44 344 7>3 434 44*H 47l 44 3444 33W?1tt 

^J-71 ^ ^-la^l Si<H^2l ^"71 fl-* cflolEH cfltb ^"71 «*^21 ^S]h AJ-71 ^^f- ^ Hl^^ofl 

nq-4 ^ft^fe- ^ s-aj ^-als>^ ^J^- s^io a SA] jg-Ai. 

2. 

X] 1 ^"Ofl ^<HA^ 

aj-71 -f-4«%^7>^ ti-^Sl 7l33-A>Olofl ^j^^-^ *J>*§ sfl^s.^^^^, 

^"71 ^-f- Aj-71 SKJ- tiflol^ofl nl-S =tf. ^v 7 ) dn^^] oj 7 >«>^ ^ ^±3. a a] 

^ jp.^. 3 

Aj-71 enpg^- TN(Twisted Nematic) STN (Super- Twisted Nematic) ^^j, F-STN(film compensated Super 
-Twisted Nematic) «33J, U ECB(Electrically Controlled Birefringence) <Hir *>4S. <>1^-<H^1^ 

^■^^-S *>fe S a) 
4. 

^l2^$i«HAi, 

Aj-71 ^ ^« -*7l XH ^r^ 0 !! cfl*H ^71 %«21 ^ ^ «1^^ ^1a1«>^ XH Al^ofl 

■S-7l*>^. -#71 ^ ^«a-4 ^l«r*>fe ^ *-S. S.A) ^1. 

i 9-T L ^ 5. " " - • 

XI 4 %Vofl"oj«X^,. ...... . - 

Aj-71 ojj^ Sfl^^-^fil AlJlAi ^ 4^2^ ^A> Al3lAi# T«-Hl«H."^-7l 4^21 CflolEl Al JlAi ^ Aj- 7 ] S.- 

21 ^A> AlJrAjS} Zf ^ "S^HlA^ ^71 ^"71 ^4 A l7lfe- 

7>-fe-tb £M iSiJA efl^ afl^s. ol^-olX^, 

Aj-7) ^ S-AJ AJ-71 £W tflolElofl cfl^H -*7l cflolBl A]JlAi<Hl tfl £) AJJL21 Aj. 

71 ^ X1<H ^^^1 -§-7l*><H ^i«-s>fe ^* 4^8 ».s HAl jg-*i. 

^, v 7l ^ v 7i x3!\o}B\ ajjio] ^-g-§>^ cfloiei ai a^-*H, 

Aj-7) ^-1- SAj Aj-71 tflolEl Al Si 33 #-3" 4^21 3^(HUlS:)o11 $(<H^ ^"71 Sl-Aj- Cflo]B|ofl cfl^-*><H 

Aj-71 Cllolel A15. ^ ^o\) ^^-Slfe Aj-71 cflolEl AJJ11-, Aj-71 ^f- XH A J1°11 *71$><H, iAlEl« SA) oQ 

cfl-S-*>^ cflole] Ajj.il. vflTlE) «. a AH c)l^-*>^ cflo)El Al3:s. 3#«>^ cflolEl AJJ: =^<y-§- S^«rfe ^* 

s^^s a a) 
xi eW&oW. 

A o V 7l cflO]El AJS. ^^^r ^"71 cflole-l Ajjlf. Aj- 7 1 ^-f- X1<H ^1JL<>11 *7l^ SV^^7|^ ^r^* 

^ 4^ £S Sa| ^-aI. 
8. 

^•71 XI 2 «-el ^SiS: ^71 XI 2 ^21 ^Aj ^^21 ^4a1?1^ ^-aHI ^7) XI 2 U"% 1 4 a)5L5>fe- ifr 

% k 2l 2) A3 ^^-21 «VA>^ aV^> «^A>^ ol^ol^J^ *>fe- 
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^T 1 ^ 9. 

aj-71 *a> #%7.}±r ^^-i- ^ *]l W *H ^3 4^2) *>t+ofl a}^^ ^ ^ 

^^10. 

* 1 *<>fl sa°H. 

^"71 ^2 ^-el 7>a1# <^^2| ^3 jgjjj.^. ,333 ^.ofl cfls>^ ( a o v 7 | 3}Aj ^S-fr 

* 1 %Hl jl«H>H. 

-y-7] *e| ^"71 X|1 ^^=£1 2)Aj f-^l^lfe **H1 ^ v 7] *fl1 a) J2.«>^ 

*3 2)^ ^*2] %-§- S^fe- 0}S^^)^ ^ O. ^io £ *}.i=. S a1 #*1. 

*)1 i ^°fl fl<»H. 

^■71 *fl2 ^4 ^71 A>o]ofl HV^2f% £^^§- 3 ^«|5>^ ^=8 .£.3. S}^ SA] 

^^•13. 

* 12 *«l Sfl°W. ' 

-*7l *t#21 5% °W 80% ol*><?l 3# ^-2-3. *}~ H #*1. 

*ll 1 ^-ofl 51«>H. 

*n 5 *ofl 5a°w, 

-*7l JuLa}^!^ i*}* c-l ^-Hl*H=- 3# -2.3. S-M ^-Al. 

* 1 *«* sa«H-H. 

Aj-7) Aj-7l ^|2 A>o)ofl, if #Aj2) %^-Aj.^^. c-i ^-Wl«Hr *>fe SA| 
^ 2.^ofl 

Aj-7l t!: ^"£1 71*5] tt^-fl 3-1: S^l ^l. 
18. 

#7] ^ 4^31 ^ 4=rSl ^> 4 v 7l 4^51 Cflo]^ AlJiAi ul ^V7l 4^ 

^71 ^-71 ^a> Alii- ^^-*>^ ^> 'Ui ^r* 9i =^1°^ *^>^ ^31-^^- 

^7] ^^§- -U71 ^A> AJJ: ^ cflolEl Aji ^ «]«| ZJ-71 ^^-51^ ^7| ^A> Al 

3L ^ ^71 tflol&| Al^ 3j<^£ ^2} ^OJ-^. ^Ojfo^, AJ-7) %^21 til^^-Al^ AJ-71 ^^-AloflA-1 Aj- 

71 21- t 1 * •s^ofl cfl-§-*>fe -y-71 ^^§ofl <y7>*>fe aj-71 ^-^ 3 <£--§- ^l*>7fl 3* ^^ia s.^1 jg-Ai. 

19. 

J«0 18 ^"l Si<H^, 

-aJ-71 ^ ^ "T^-Br ^71 ^A> AJJ: ^"Hl Sl«fl ^71 ^-S°l Wl^^-AHl ^^-5)^ Aj-7] AlJlSl ^ 

^ ^J-71 ^fAH ^^-5)^ Aj-7] ^Af A1^21 ^o^S. Aj-ol*>7fl ^A> Aljl ^ <^ i^«>^ 

^^p-^- 20. 

^1 19 %ofl Si'HA-l, 

Aj-71 ta> AJJ: ^fl ^1<H ^*^r 4:^21 -t^*}^- ^)1 ^f" #^-¥"5)-. A J"7l ^f- ^|«H ^^^1 cfl*}«l A o V 

71 %«S1 ^f- % al^^ ^1A1§>^ ^-f- >0<H Al jrofl ^cqa gg. ^^^-S. £^-*>l^ ( 

Aj-71 ^a> AJ^ ^fl Aj-71 ^1 #^¥- ^ -*7l ^11 IS* ^1^1 #3-^-3.^ #^5l^ ^^Sl 

^71 ^} ai j: ^^ofl s-^i^s. §>fe- a a) 

^^^21. 

A 18 ^-«Hl 5J<HAi, 

-tf7l ^ #Q ^7} cflolBl Ali ^l^ofl SlSfl Aj-7] ^-^^ Hl^-f-AH ^^-Sl^- Aj-7] Cfl 0 lEl Ajjl 

21 ^^41-^71 #^S] ^-f-Alofl ^#£1^ Aj- 7 ) c-flolel A1JL21 Aj-ol$>7ll cflol^ AlJ: ^]<H 

i^fe sf^ a^i 
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^S 1 ^- 22. 

3 21 331 $133. 

37l H133 a] J: 33 *))3 333 33 3H V 3333 3333 33* #333 33 33 ^333; ^33 33 

* *333 32 33 33 #333. 33 3* *H3 *r33 333 37l 333 33- 33^* 3333 33 3 
3 333 3€- 33* #333 ^2 33 33 #33* 

37l tfl33 33 33 33 ^3* 33 SHJ. ^ ^v 7l ^ ^v 7 ) 33 33 #33 

3.33 #333 333 3* -^71 DJlol&| ^ ^ofl #^*>fe 3^ 33 0.5. 33 IaI 33. 

i§cp.g- 23. 

3 21 3-3 333, 

37l cflo)^ 33: 33 *flo) ^x^o_ Ao v 7] ^ tflolE]^ cfl333 ^-aj- Ajif 33303 33 333 33 

* #333 33 33 3333, ^33 33* #333 33 33 #333. 33 33 *13 ^33 333 3 
71 333 31- ^ 331* 3333 33- 33 33: ^ 33 ^ tiH33 ^ 3.^. 331- #333 Tils 
33 3* S333. 

37l 0H3 33: 33 33 ^3* 37l 3}-3 ^ ^ ^3 33. ^ ^3 ^3^33 

#333 333 3* 37l 333 3j: ^-g- ^3ofl #33^ 3-1- ^ SA | 33. 

24. 

3 1 33 3*1)3 a 3 3-3* 3333 3* ^-3 33 3337). 
^^p-^- 25. 

^3 33#* 7>3333 ^3 33# 7>3 *r33. 

33 33 33# 7>3 333 3^3 #3 3333 3n 31 33=3 33 33 3*3 3* f-3333 133 33 

31 3333 3-S- ^3 333 33 33 33-3 3* 33 £3 ^333 ^11 33 33 333. 

33 -f-3 33^ 7>3 =r33 ^33^3 #31 «fl333 3 2. ^12 333 33 33 333 3* f-3333 ^3<H1 

33 A2 3333 33 4i3 333 33 33 333 3* 3333 32 33 33 333. 

33 A2 33 33 =r3°fl <fl33 33 33 33# 7>3 ^33 3cfl#3 b!I333 32. 3 v 3 ^12 33 33 333 

33 33 ^3 33# 7>3 ^3°11 33- 3333 33^- 3333 S3 333 ^.3 33^) 333, 

33 333 33 3 333^- ^1333 33 ^113 333. 

33 <H13eH1 3^8113 33 ^-3 33# 7>3 333 3333 33 ^-3 33#* 333 33 3^ 333. 

33 33 33°fl 333 33 3-3 c)133°1l ^3 3 V 3 33 33^3 331- 333 33 333 33- ^ 333-<>i] 3 

3 3333 33 ^3 33 333 3333 33 33^ 33 S3 3.33 3^ 33. 

26. 

^1 25 3°fl 333. 

3-3 33 33# 7>3 333 3 33 33 3°H 333 3fe ^!3 ^]3S. 3^-333. 

3-3 33 333 33 33" 333°fl 3* 33- 33* 33 33*11 37}*Hr 3* ^3j=ls 33 S3 333 33 

33. 

27. 

^126 3°1)333/ 

33 33 33 333 33 3¥"3|3 333 333 33 333 33 % 333-r3333 33 33'33:oll 
3333. 3-3 33- 333- 3333 3* ^3iL5L 33 S3 3321 33- 33. . . 
28. 

3 27 33 333. 

33 33 333 333 333 33.3 3 333 ¥3 3333 3333. 33 333 333 33.3 3 33 33 
3 ^3 3333 J2.3333 333 3 ^ 33 333 3 V 3 333 3^3^3.3 33 ^-3 3333 33333 
33 7>33 £S iS^A 33 a)) 3 5. oi^.<>|3^ f 

371 33- 33 33 333 33 33- 3333 3333 3-3 3013 33:33 3333 333 333 33-*, 3 
3 33 33 33.3 3-333 3333 33 33^ 33 S3 333 3*9. 
jgjp-ig. 29. 

3 28 33 333, 

33 33 333 33 333 333 33* 33 333 3333 333 33 33 3^ 33* S333, 
33 33 33 33 333 33 30HM 33. 33 33 333 33 33 3 3-3 33 ^ 33^3 

33 33 3333 3333 3333 33 333 333, 33 33 *13 333 3333. £33 « 5.33 33 
33 333 333 333 « S^H 3333 333 33S 3333 333 33 33 33* S333 3* 33 

33 S3 333 ^3 33. 
3}^-$- 30. 
3 29 33 333. 

3-71 cfl33 ^ij: 33 333 33 c)ioi3 333 33 33 *13 333 3333 33333 33 33* 
3 3* 33 SL3. 33 S3 3321 33 33. 

3 26 33 333. 
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•#71 <W *»^fr Q]o]e\ gj ^} ^Jltit -#7] ofloliH AlJ:^ ^ #71 ^ 

^71 -#7l Alsf. *^*Hr ^> S3 3? #71 cflolE] AlJrS ^#*>fe EflolEl A] 31 

^■71 ^ 4 v 7l ^} 41$. ^ ^ 51 <HH*H -A* *-S"*3M 2] 3] ^71 ^Slfe ^71 ^> ^ 

31 5? #71 cflolEl AlJ: ^ aM£ tb ^21 ^-y-^r *lM§-o^*| f s$ 7 ] ^-^^ u^f-A) £}. av 7 | ^f-AHl^i ^ 

71 ^ ^°ll cfl-§-*Hr #71 <4$°l °l7H>fe "#7l Sitf* ^ol*>7fl Sj-fe ^-§- ^$2.3. 3.*] 3*121 

^cp.g. 32. 

#71 ^tf A o V 7l AJ3: ^ ^<gofl o^g), al^-f-AHl ^7) ^} ^ 

#71 #^2} ^f^H ^5]^ -#71 Al^sl 33 » ^> -tli 33 ^1<H *3* 

^ s^i^ X3 333 ^ 

3^8- 33. 

31 *J-H1 5M3, 

3"7l ?3£ #71 tflolEl -tlJ: ^ofl o)«|| Aj-71 #-£0} U^^H Aj- 7 ) q]c>}^ Aljr. 

21 ^^21- ^71 #€3 ^fAli ^£)£r -#7l oflc^ a] -£0} 34)3. Aj-ol^-Tll ^ ^3 *H 

i«"S>fe 3"§" ^$±3. *>^r S3 333 nh'fl. 
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